Abstract / The purpose of this grounded theory study was to understand the processes used by family caregivers to manage the pain of cancer patients at home. A total of 24 family caregivers participated. They were recruited using purposeful then theoretical sampling. The data sources were taped, transcribed (semi-structured) interviews and field notes. Data analysis was based on Strauss and Corbin's (1998) requirements for open, axial, and selective coding. The result was an explanatory model titled "the puzzle of pain management," which includes four main processes: "drawing on past experiences"; "strategizing a game plan"; "striving to respond to pain"; and "gauging the best fit," a decision-making process that joins the puzzle pieces. Understanding how family caregivers assemble their puzzle pieces can help health care professionals make decisions related to the care plans they create for pain control and help them to recognize the importance of providing information as part of resolving the puzzle of pain management.
INTRODUCTION
Pain is experienced by a majority of cancer patients at the end of life. A worldwide review of cancer pain statistics revealed that half the patients with cancer at all stages reported pain, rising to over 70 percent of those with advanced cancer (1) . Recent studies and reviews show that patients with cancer continue to report the presence of pain (2) (3) (4) . Patients with advanced cancer report a higher frequency and intensity of pain than those with cancers at an earlier stage, with 20 to 34 percent experiencing severe pain (5) . These patients may also have multiple types of pain and pain that occurs at multiple sites (6) (7) (8) . Pain can be controlled in 85 to 95 percent of people with cancer, yet poor pain relief is well documented (3) (4) (9) (10) (11) . Of patients with advanced malignancy, 70 to 90 percent report pain that is not relieved (12) . This is of great concern for patients, families, and health professionals alike (5, (13) (14) (15) . As a result, pain control becomes a central focus for advanced cancer patients at the end of life. Pain is one of the most frequently reported physical symptoms for cancer patients in palliative care (14, 16) , and it is perhaps the most distressing (5, 17) .
At home, family caregivers play an important role in the success or failure of the patient's pain management regimen (18, 19) . They are often directly implicated in administering medications and implementing other pain relief strategies. Pain management is one of the most challenging aspects of the caregiver role (18) . It is not uncommon for caregivers to experience feelings of hopelessness, helplessness, and a sense of loss of control when observing their loved ones in pain (15, (19) (20) . Many patients decide to receive endof-life care in their own homes (21) (22) , and the ability and willingness of family caregivers to care for these patients is a significant factor in that decision (23, 24) . Therefore, an important goal for health professionals is to ensure that the family caregivers of palliative cancer patients who choose to die at home are prepared for, and supported in, delivering pain management.
Despite the family caregiver's important role in pain management at home, one area of research that has received virtually no attention is the process of pain management followed by family caregivers of palliative cancer patients at home, despite calls for development in this area (19, (25) (26) (27) . To date, there has been no study or description of exactly what activities family caregivers are engaging in for pain management, or how they are making decisions related to pain control when caring for patients in pain in their homes. Some studies have attempted to improve their pain management process by looking at educational interventions for them (21, 28) . It remains unclear whether the interventions were appropriate for caregivers managing the types of pain the patients were experiencing, particularly in light of the lack of pain reduction reported by the patients themselves (28) . Perhaps these interventions would have met with more success had they not been "manualized" and developed and delivered without knowledge of the process that family caregivers naturally use to manage patients' pain. Lacking this knowledge, the developers of the interventions are unlikely to have taken into consideration what family caregivers do best or to have addressed the needs of family caregivers related to the pain management process.
This paper reports the findings of a grounded theory study to answer this question: What is the process used by family caregivers to manage the pain of palliative cancer patients at home? We also present the conceptual model we generated of this process.
METHOD

Design
Grounded theory was the methodology used in this study. A grounded theory is one that is inductively derived from the study of the phenomenon it represents and grounded in the data collected (29) . The method of sampling, data collection, and analysis followed Strauss and Corbin's requirements (29) .
Participants
Nurses and physicians on the supportive care team of a McGill University teaching hospital and nurses from the Victorian Order of Nurses identified eligible caregivers willing to speak to the first author about the study. Primary family caregivers were purposefully sought as they were identified as the most involved in the patient's care. They were eligible to participate if they were: identified by the patient as the family member most involved with the management of his or her pain at home; caring for a cancer patient who was receiving palliative care and for whom pain was a concern; and able to communicate in English or French. Consistent with grounded theory methodology, we did not calculate a sample size prior to beginning the study. It is the emerging theory that dictates who and how many will be sampled: "sample size is a function of theoretical completeness" (30) . Saturation occurs when the collection of data reaches a point of "closure," in that new data collected yields redundant information (29, 31) . In this grounded theory study, saturation of categories was obtained with 24 family caregiver interviews. Table 1 illustrates the characteristics of the study participants.
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Data Collection
The study received ethics approval from the ethics review boards of the organizations from which participants were recruited, and written informed consent was obtained from all participants. The study was conducted from January to June 2006 in Quebec, Canada. It involved semi-structured interviews with family caregivers. These audiotaped interviews were transcribed verbatim. Interviews were conducted by AM, and all of them took place in participants' homes, except for two done via speaker phone; the interviews usually lasted 45 to 60 minutes. Most caregivers (17 of 24) were interviewed at two separate times approximately one week apart. The purpose of the second interview was to discuss the findings with the participant, give the participant time to reflect, ask the participant any clarifying questions, and verify with the participant the interpretation of the data from the first interview. A short demographic questionnaire and interview guide were developed for the purpose of this study. The interview questions addressed the types of pain the caregivers said they were managing, how they knew when to intervene, the strategies they used to reduce each type of pain, how they chose a strategy, and how they evaluated the success of their interventions. Participants were also asked to discuss successful strategies and those that were ineffective. As the study progressed, the questions became more focused in order to further explore emerging themes and developing categories. For example, as the category "developing a pain management relationship" emerged, questions probing the different relationships family caregivers had with patients were posed. Field notes were taken after each interview and included information on the environment, the interactions between family caregiver and patient, and facial expressions and non-verbal cues. These field notes also provided the researcher with an opportunity to record self-reflections.
Data Analysis
Data analysis was ongoing as the data was collected and involved multiple readings of the transcripts. During the analysis, the description of the categories and their relationships to each other were elaborated simultaneously. Strauss and Corbin's (32) framework of open coding, axial coding, and selective coding was used. Comparative analysis and memos were also used, consistent with grounded theory analysis. The qualita- tive software NVivo ® version 2.0 was used to organize concepts, visualize the relationships between categories, and create subcategories. The concepts were then analyzed and compared until a list of conceptual categories was created (32) .
The analysis was conducted primarily by AM. Methodological rigour of the analysis was supported through consultations with her thesis supervisor (SRC), who read all the data, and her thesis committee members (HE, FC, and FD); AM discussed the appropriateness of the themes, categories, and preliminary findings with her supervisor and her thesis committee. The emerging themes and model were reviewed by the thesis committee, and they evolved over time. Family caregivers were asked to validate AM's analysis of the first interview in the follow-up second interview. These strategies contribute to the credibility of the study's findings (33, 34) .
RESULTS
The process of pain management followed by family caregivers is complex (that is, it consists of parts intricately combined). To demonstrate this complexity, we used the analogy of a puzzle, an idea we borrowed from Melzack's The Puzzle of Pain (35) . Four main processes emerged to form our puzzle of pain management: "drawing on past experiences," which serves as the context in which family caregivers manage pain (the frame within which they assemble the puzzle pieces); "strategizing a game plan," which includes the sub-processes (or puzzle pieces) of accepting responsibility, establishing a pain management relationship, and seeking information; "striving to respond to pain," which includes the subprocesses (or puzzle pieces) of implementing a strategy for pain relief, determining the characteristics of pain, and verifying the degree to which pain relief strategies are successful; and "gauging the best fit," a decision-making process that involves determining how the puzzle pieces fit together and then joining them ( Figure 1 ).
It is important to note that while all these subprocesses contribute to a family caregiver's pain management at home, the process of striving to respond to pain does not necessarily have to precede the process of strategizing a game plan. As indicated in the diagram of the puzzle, either process piece may be assembled first by fitting together the relevant sub-processes. The separate pieces may also be assembled simultaneously before the final assembly of the puzzle. However, accepting responsibility for pain management is the first critical sub-process that family caregivers must engage in, and it therefore becomes the first piece of the pain management puzzle.
Drawing on Past Experiences
Family caregivers who had past experiences with pain tended to draw on these experiences to help inform their pain management. Some family caregivers had generalized experience with cancer, pain, and/or pain management; others had past experience as health professionals and were able to draw on this experience in dealing with pain. Those who had professional experience expressed more confidence than those who did not; they possessed more information and felt prepared to manage pain.
Past experience caring for someone in pain also influenced the way a family caregiver now dealt with or perceived pain management. Across cases, such past experience explained the pain management relationship the family caregiver had with the patient, it affected whether the caregiver saw pain management as critical, and it influenced the information and expectations the caregiver had related to pain management. Finally, family caregivers who had managed their own pain could articulate empathy related to pain control and derive pain management strategies from their experiences. Overall, when the pain management puzzle is fully assembled, we see that the past experiences of family caregivers provide the backdrop for each process piecethat is, caregivers' past experiences form the context in which patients' pain is managed.
Strategizing a Game Plan
Accepting responsibility: the first essential piece Family caregivers all described having to come to terms with the fact that they were now responsible for the comfort of a family member. Some did not feel a large amount of responsibility for pain management at the time of the interviews. Others felt a tremendous amount of responsibility: This family caregiver felt that pain management was her responsibility even when she wasn't there. Also important was the attitude of family caregivers toward accepting responsibility for pain management. One stated: "I'm choosing to do this." Another commented: "the obstacle is my freedom: it's gone for now [but] I'm sticking to it. I made a promise I wouldn't send her to the hospital." This caregiver felt that she had to be Family Caregivers: The puzzle of pain management present at all times, and she used prison as a metaphor for her situation. Despite this view, she was determined to be successful at pain management and prevent hospitalization due to pain. A few family caregivers reported that they sometimes felt constrained, but this was often due to other circumstances, such as being obliged to move directly from one caregiving situation to another without respite, or being forced to curtail their active lives due to this new responsibility. Despite the limitations imposed by the responsibility for pain management, almost all the family caregivers felt that their ongoing support and presence were essential for pain control.
Establishing a pain management relationship
Family caregivers expressed the need to establish a pain management relationship. This sub-process focuses on the family caregiver forging ties with patients and the health care team. When asked if having responsibility for pain management affected their relationship with the patient, many family caregivers said there was no change or that it had brought them closer. Family caregivers said that if, in fulfilling their responsibility for pain management, they were maintaining or building on an existing strong relationship, then it was easier for the patient to trust them. Accurate pain assessment on the part of the family caregiver was also easier, since the patient had no reason to be hesitant in reporting pain and had faith in the family caregiver's ability to treat it. In comparing across cases, we could see that the creation of the pain management relationship was a collaboration between family caregiver and patient. Role reversals and patient dependency were examples of the types of relationships that developed as family caregivers began to assume responsibility for pain management. For example, in one case characterized by dependency, the family caregiver acknowledged that achieving pain relief for the patient was ultimately up to him: "I have to be here. I cannot depend on someone else."
Overall, relationships described during the course of the study were pain management relationships because they were impacted by the responsibility for pain management. Over time, the level of the patient's pain, how it is managed, and the family caregiver's role may change. This, in turn, may change the relationship between the family caregiver and the patient.
Similarly, establishing a pain management relationship with the health care team was seen as an important sub-process. This refers to efforts made by the family caregiver to develop or strengthen the relationship with the patient's doctors and nurses. For example, one family caregiver felt that the health care team members did not make themselves available enough to her or her husband (the patient): "the medical community only exists from Monday to Friday, from 9 a.m. to 5 p.m. And [a patient's pain is] just not that way." She added that she had to work to establish a relationship with the health care team; she did this by meeting with team members regularly, keeping meticulous records of her husband's pain and medications, and keeping herself informed. The result of her efforts was that team members recognized her contribution to the patient's care and began to value her assessments and keep her involved. Across cases, those family caregivers who did not make an effort to strengthen their relationship with the health care team described themselves as more independent or hands-on in terms of care and pain control. Some reported that they had looked elsewhere for treatment options and information. The availability of the health care team and the effort the family caregiver invested were important elements in the family caregiver's process of establishing a pain management relationship with the health care team.
Seeking information on pain and pain management
Through the sub-process of seeking information on pain and pain management, family caregivers obtained and used information as they set up a pain management regimen. Some reported that the information they received from health professionals or found independently was not helpful. Several described the difficulties they encountered when they were given partial information. Often, family caregivers were offered brief explanations of what medications were for, but no explanation of the side effects:
"So there are things that perhaps you should be told and will happen a lot. For example, if you're on a medication that can cause side effects, they don't tell you the side effects because the side effects do not necessarily occur in every person. And then when the side effects do occur, what are you supposed to do? You don't know about it."
Receiving incomplete information left family caregivers feeling "helpless" or "inadequate" when faced with responsibility for pain control. While all family caregivers had information needs, there were variations in the type of information provided, the source of the information, the reasons it was being offered, the way it was collected, and the timing of its delivery. Many family caregivers stated that the information they needed most was related to the side effects of pain medications, the course of the pain, and what Family Caregivers: The puzzle of pain management action they should take if the patient's pain worsened. Also, family caregivers wanted information on what to do during a pain crisis.
Family caregivers sought and received information from a variety of sources, such as family members and friends, health professionals, the Internet, and books. Many used more than one source in gathering the information they needed. Overall, family caregivers said that the main reason they wanted information was to gain a better understanding of the pain experience and to know "what…to expect…when maybe something wrong will come. I don't know when, but I am aware that [it will happen]." They thought that information leading to a better understanding would afford them more ease and freedom in developing their pain management regimens because it would give them more confidence in their decision making.
Finally, it is important to note that the search for information about the pain experience of the patient is an ongoing one. New issues and concerns lead to new questions and new information needs. The data revealed that although family caregivers were searching for information and soliciting it at various points after assuming responsibility for pain management, it was at the onset of the task that they needed the most information:
"And it was just, I think, at the very top, when we needed the most information, there was none available…And I know for myself, if I were ill, I would like to have as much information as possible right up front."
Striving to Respond to Pain
Determining the characteristics of pain
Family caregivers made efforts to determine the characteristics of pain in order to decide on a course of action. They used verbal and non-verbal strategies. In some instances, the patient would describe the pain without prompting; in others, the family caregiver would have to obtain that description by initiating a line of questioning. One family caregiver said, "We're just constantly talking to each other. And she shared very fully how she felt. And I inquired very frequently…Is she getting any better? Any worse?" However, in some cases, family caregivers had more confidence in their own instincts than in the verbal responses of the patient because they could not trust what the patient was communicating. Furthermore, some patients did not always want to tell their caregivers they were in pain, or they had difficulty speaking when they were in pain. In such cases, the family caregiver had to observe the patient and rely on non-verbal cues.
Many family caregivers felt that over time they became experts in reading non-verbal cues indicating that the patient was in pain. They cited various examples: they looked at patient behaviours ("Every now and then, you'll turn and you'll catch her crying"); they noticed facial expressions ("He starts grimacing"); they looked at complexion signs ("When she's really in pain, she goes very, very white"); they considered mood ("If he gets angry at a silly thing, that seems to be very much pain-related"); and they observed body language ("To listen to his body expression is the most important"). They also noted diaphoresis ("It shows in his face and he becomes more sweaty"). Some family caregivers believed quite strongly that they could assess pain simply by looking at the patient. In many cases, a non-verbal assessment was used by family caregivers to confirm a verbal assessment, or vice versa: verbal questioning and non-verbal assessment were used together. The information that family caregivers gathered helped them to obtain a more comprehensive picture of the patient's pain and thus helped them to decide what to do.
Implementing strategies for pain relief
The sub-process of implementing strategies for pain relief refers to the range of strategies used by family caregivers as they tried to manage the patient's pain at home. Although either suggesting that medication be taken or administering medication was the predominant intervention, non-pharmacological interventions were used frequently as well, either in conjunction with medications or independently, depending on the situation and the type of pain.
The first step in many pain management regimens was pharmacological treatment. One family caregiver explained that "the first thing" she would do for her mother was "give her something for the pain"; then she would try to calm her down. Several family caregivers felt that giving medication was the only strategy that could deliver pain relief. These caregivers did mention that they had other options and that they did at first try to implement a range of interventions, but pain medication was the only thing that worked quickly and effectively. This, then, became the sole intervention they were confident in using when they observed the patient in pain: "sometimes there's nothing you can do about [the pain] except give drugs." This was the strategy that they were most comfortable with and that provided the greatest amount of pain relief. They were therefore reluctant to experiment with other strategies. This highlights the fact that the strategy of giving Family Caregivers: The puzzle of pain management medication can be successful almost all of the time for some family caregivers.
However, many family caregivers felt that the strategy of giving pain medication was only partly successful and/or successful only part of the time; or they thought that pain could not be successfully controlled with the pharmacological regimens they were using. Family caregivers also used medications to prevent pain. In most cases, the patient had a fixed pain relief regimen and the family caregiver administered pain medications according to a prescribed schedule.
Family caregivers used distraction, massage, being present, positioning, heat/cold, humour, and other strategies to try to relieve the patient's pain. Distraction was one of the most common non-pharmacological strategies for pain relief. One family caregiver described her mother's pain as agony but said that she was able to use distraction to help her mother deal with it. She said that they often looked at family photo albums together:
"And so they were good memories, and then there were family pictures in there. We were looking and we were laughing...I just try to take her mind off so she's not thinking about the pain so much."
Non-pharmacological strategies were rarely used alone. They were employed along with other interventions family caregivers were experimenting with. It's interesting to note that non-pharmacological strategy use was related to the intensity of the patient's pain. Family caregivers determined the nature of the pain and then decided if it was mild, moderate, or severe. Some family caregivers selectively used non-pharmacological strategies for mild or moderate pain, but not for severe pain.
Verifying the degree to which pain relief strategies were successful
In the sub-process of verifying the degree to which pain relief strategies were successful, family caregivers relied on verbal and non-verbal communication to determine whether the strategies they used made the patient more comfortable. As they did in assessing pain, to evaluate pain relief they often used non-verbal indicators. One caregiver said that she knew the patient had less pain because "She's resting. And she's sleeping. She has a better night." Another said she knew her intervention (massage) had helped because the patient would "laugh": "So I know, like, it does work to a certain point, because, like, I get the smile." Although the types of non-verbal behaviours used by caregivers to assess pain and to evaluate pain relief overlapped, some were specific to assessing pain relief, such as the patient sleeping, eating, smiling/laughing, or hugging.
Verbal questioning played as important a role in the evaluation of pain relief as it did in the assessment of pain prior to intervention. Many family caregivers stated that they simply asked the patient if what they'd done had helped. They used both verbal and non-verbal assessment to determine the success of their interventions, with few exceptions.
Finally, some family caregivers took notes or made graphs to evaluate pain relief -they tracked what they did and how well it worked. Another tool they used was a pain scale, which measured the success of their pain management strategies and indicated whether any change was warranted.
Gauging the Best Fit
Assembling the puzzle is an independent and personal process in which each family caregiver engages. Gauging the best fit for puzzle pieces is a complex and critical decision-making process. Decisions are based on how satisfied family caregivers are with the puzzle pieces and their readiness to put them together.
The level of satisfaction family caregivers feel with the way they have created a puzzle piece determines how they will join it with other pieces. One family caregiver was highly satisfied with her process puzzle piece of "accepting responsibility for pain management." She understood that she would "not [be] coming up with any miracle cure" and was satisfied with" [making] the best of what [we] have" because her decision to accept the responsibility was an informed one, because she recognized the limits of her capabilities, and because she knew that she had to make the most of the situation. Given this, she was able to gauge the best fit and join the process piece of "accepting responsibility for pain management" with that of "seeking information on pain and pain management." She acknowledged that part of accepting responsibility for pain management was collecting information on pain control. She collected that information by consulting nurses and by "just… studying and researching cancer and the special type [the patient] has." In doing so, she ensured that she felt "safe" in making decisions about things like the selection and timing of medications. Her satisfaction with "accepting the responsibility" led her to join this puzzle piece with that of "establishing a pain management relationship." Reflecting on accepting responsibility, she said: Family caregivers should feel ready before they engage in the process of gauging the best fit and joining the puzzle pieces of pain management. Once they begin, even if they still feel hesitant about their responsibility, they may go ahead and work with other puzzle pieces.
DISCUSSION
The findings of this study relate to the process of pain management used by family caregivers at home to manage the pain of palliative cancer patients. The theory it puts forth involves their joining the process puzzle pieces of "determining the characteristics of pain" and "implementing strategies for pain relief" by "gauging the best fit" between those process pieces in the context of "drawing on past experiences." The fact that family caregivers engage in several processes as they put together their individual puzzles of pain management is a critical finding.
Once "accepting responsibility" has been accomplished, the order in which the other process puzzle pieces are assembled is not critical. Family caregivers often seemed to be engaged in several processes simultaneously. Their decision to join the processes of "strategizing a game plan" and "striving to respond to pain" was based on their decision that they were ready to proceed with managing the patient's pain at home. Puzzle pieces became clearer over time as their confidence in their ability to make decisions related to pain management grew. The sub-processes of "drawing on past experiences" and "accepting responsibility" were the sources of much of the variability between cases, and they also influenced how caregivers gauged the best fit. The puzzle of pain management was completed by all family caregivers in the study, and, despite their differences, they all based their approach to assembling the puzzle on the critical processes and sub-processes described here.
Some family caregivers started to implement strategies for pain relief without feeling (or being) fully prepared. Unsuccessful or unsafe interventions are an expected outcome of this. The findings of this study add to previous work showing that the consequence of caregiver unpreparedness is an inadequate pain management process, which in turn results in inadequate pain control for the patient and feelings of helplessness (15) and stress for the family caregiver. For family caregivers, increased stress leads to increased depression (35) (36) , increased mortality (37), a decreased sense of self-efficacy (28, 38) , a decreased sense of satisfaction with caregiving (39) , and a decreased sense of the meaning of the caregiver role (40) . Managing cancer pain also places extreme physical stress on family caregivers (41, 42) and negatively impacts their quality of life (42) . This fits with the Canadian Hospice Palliative Care Association's Square of Care model, which portrays psychological concerns as a common issue (43). Recognizing and assessing pain management processes is critical when caring for family caregivers, as the psychological consequences of their responsibility are numerous and at times severe.
Although this study focuses on pain management, its findings support the importance of whole-person care, which applies to both patient and family and aims to relieve suffering from symptoms such as pain and to improve the quality of living and dying (44). Even if one is only concerned with patient well-being, one can best achieve that by addressing at least some of the needs of the family caregiver who is striving to manage the patient's pain (43). Our findings indicate that in order to help family caregivers, health professionals need to learn about caregivers' past experiences, develop a trusting relationship with caregivers, make themselves available to caregivers, and provide caregivers with the information they require. It is important to note that all of the care processes described in the Square of Care were noted by the family caregivers in our study and used in our puzzle model, albeit with a different spin; these include: assessment, information sharing, decision making, care planning, care delivery, and confirmation. For example, in the Square of Care, "assessment" involves consideration of physical and physiological past issues, but another important aspect is examining the history of issues, as well as needs, hopes, and fears. Clearly, the care process of family caregivers is as complex as that of professional caregivers, yet family caregivers have little or no training (45, 46). The Square of Care also describes the ways that health professionals can care for family caregivers. For example, psychological concerns, loss, grief, and death management are some common issues that the puzzle of pain management can help address. Engaging successfully in pain management processes may influence and impact how family caregivers deal with these concerns.
Although valuable information was obtained from this study about the pain management Family Caregivers: The puzzle of pain management process of family caregivers of palliative cancer patients at home, the results only reflect the experience of a limited portion of this population. As a result, this qualitative study does not permit causal conclusions or generalizations. However, we do feel confident that the categories were appropriately saturated and that our findings are of significance and transferable to a large number of family caregivers managing the pain of palliative cancer patients at home.
CONCLUSION
The clinical implications of our findings are clear: health care professionals must ensure that family caregivers are prepared to manage their family members' pain at home in order to optimize pain control and to prevent detrimental effects on the family caregivers themselves. Health care professionals should determine whether family caregivers have achieved all of the puzzle pieces necessary to feel ready to assume responsibility for the patient's pain control, and they should understand the specific composition of each puzzle piece. Professionals can also help family caregivers gauge the best fit between puzzle pieces by helping them to make informed decisions and foster successful relationships with the health care team. This reinforces the importance of the information-sharing aspect of providing care, which is also part of the Square of Care. If health professionals recognize that a family caregiver is striving to assemble a pain management puzzle by engaging in several processes (often simultaneously), then they can assist with decision making and with care provision, planning, and delivery that is tailored to that family caregiver's unique needs.
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